outer repeats, using a chromatin immunoprecipitation The inheritance of genetic traits and the organization (ChIP) assay. Taken together, these results suggest that of genomic information in eukaryotes have been generRdp1 within the outer repeat chromatin may transcribe ally regarded as DNA-mediated functions. However, surthe second strand from nascent centromeric transcripts, prising new results demonstrate that RNA plays essengenerating dsRNAs. Dcr1 would process these dsRNAs tial roles in epigenetic inheritance and chromosome into siRNAs, resulting in local H3-K9 methylation and function in Schizosaccharomyces pombe and Tetrahysilencing (Figure 1 ). Methylation could be targeted to mena thermophila. In each of these processes, small the repeats by direct recruitment of the Clr4 HMT or a RNAs appear to target regulatory proteins, including histone deacetylase activity (HDAC) such as Clr3, which enzymes that modify histone tails, to specific, homolowould remove the acetyl modifications that inhibit methgous chromosomal loci, using protein components of ylation. Further experiments should illuminate the paththe RNAi machinery.
Figure 1. Models for the Establishment and Maintenance of Silencing in S. pombe
Silencing initiates at the mat loci and centromere flanks in response to dsRNA and siRNA production, which may be amplified by the tethering of Rdp1. The siRNAs lead to methylation of H3-K9 at sites of homologous DNA, possibly by direct recruitment of Clr4 (as shown), or perhaps more indirectly by recruitment of other activities. The RNAi machinery is dispensable for maintenance of silencing. Epigenetic inheritance and spreading of the silent state is most likely mediated by segregation of modified nucleosomes to daughter strands during replication, recruitment of Clr4 (and Rik1) by Swi6 binding to Me(Lys9)H3, and modification of new, adjacent nucleosomes in the region. Spreading proceeds until an "insulator" or "boundary element" is encountered. 
sequences homologous to the centromere repeats. Nevquences (BES) (reviewed by Yao et al., 2002). During the sexual cycle (conjugation) of

